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BULLETIN  280 


APPLIANCES  AND  METHODS   FOR  PEDIGREE 
POULTRY   BREEDING   AT  THE 
MAINE  STATION. 

John  W.  Gowen. 

This  bulletin  is  largely  a  reprint  and  compilation  of  Bul- 
letins No.  159  and  165  with  the  similar  titles  which  are  now 
out  of  print,  by  Raymond  Pearl  and  Frank  M.  Surface.  The 
appliances  and  methods  now  in  use  are  those  which  the  experi- 
ence of  these  men  have  found  most  worthy  of  perpetuating  and 
in  addition  the  new  practices  and  apparatus  which  the  further 
years  of  experience  have  found  advantageous  in  pedigree  poul- 
try breeding. 

Since  the  time  of  the  publication  of  the  previous  bulletin 
on  this  subject  the  growth  and  demand  for  pedigree  stock  has 
so  increased  that  little  argument  is  required  to  convince  the 
live  poultryman  that  an  accurate  and  trustworth}'  pedigree  sys- 
tem for  the  birds  in  his  flock  is  a  business  proposition.  The 
technical  problems  that  arise  in  the  arrangement  of  the  system 
for  pedigreeing  often  seems  to  be  quite  intricate  and  complex. 
In  its  breeding  work  the  Station  has  a  working  solution  of 
some  of  these  technical  problems  that  appear  to  have  the  ad- 
vantages of  accuracy,  simplicity  and  completeness.  Since 
these  methods  have  proved  to  be  useful  in  actual  practice  and 
are  in  considerable  demand,  it  seems  desirable  to  revise  and 
republish  them  for  the  benefit  of  other  breeders  who  wish  to 
keep  exact  pedigrees. 

OUTLINE  OF  STEPS  TO  BE  FOLLOWED. 

In  order  that  a  concrete  idea  may  be  gained  of  the  nature 
of  the  technical  problems  which  present  themselves  in  pedrgree 
breeding  work  with  poultry,  it  may  be  well  to  trace  the  opera- 
tions which  demand  attention  in  the  production  of  a  chicken 
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of  known  ancestry.  First  it  is  necessary  to  have  a  system  of 
bookkeeping  for  keeping  the  pedigree  records  proper,  which 
shall  be  accurate,  easy  of  reference,  and  simple  enough  to  be 
operated  rapidly  so  that  it  can  withstand  the  stress  involved 
in  the  recording  of  500  or  600  chickens  all  hatching  at  the  same 
time  (page  68). 

The  appliances  on  which  the  pedigree  system  depends  for 
its  operation  must  first  include  a  device  to  record  on  each  egg 
the  number  of  the  hen  which  laid  the  egg.  This  record  coupled 
with  a  knowledge  of  the  male  bird  kept  in  the  breeding  pen 
with  the  hen  which  laid  the  egg  in  question  gives  the  first  step 
in  the  knowledge  of  the  ancestry  of  the  chick  (page  68).  But 
in  order  to  get  an  exact  record  of  the  hen  which  lays  a  particu- 
lar egg  it  is  necessary  to  resort  to  the  use  of  trap  nests.  The 
first  technical  problem  which  presents  itself  in  pedigree  poul- 
try breeding  is  then  to  get  a  trap  nest  which  shall  be  as  nearly 
as  possible  ideal  (page  77). 

Having  made  a  record  of  the  egg  the  next  problem  is  that 
of  properly  storing  the  eggs  laid  by  the  different  hens  until 
such  time  as  a  sufficient  number  shall  have  accumulated  to  fill 
an  incubator.  It  is  not  only  highly  desirable  but  almost  abso- 
lutely necessary  that  the  eggs  originating  from  diffrerent 
mothers  should  be  kept  separate  from  the  time  they  are  laid 
so  that  at  any  time  all  the  eggs  which  have  come  from  a  given 
mother  since  the  last  date  of  incubation  may  be  found  together. 
This  requires  an  egg  distributing  table  in  which  the  eggs  can 
be  mechanically  turned  all  together  (page  77). 

Arriving  at  the  actual  incubation  there  presents  itself  in 
all  pedigree  poultry  breeding  work  the  matter  of  keeping  the 
eggs  originating  from  a  given  mother  and  the  chicks  which 
hatch  from  them  together  in  the  incubator  so  that  the  pedigree 
of  the  chicks  at  the  time  of  hatching  may  be  accurately  re- 
corded. This  means  that  some  sort  of  a  device  must  be  per- 
fected for  holding  individual  eggs  and  chicks  of  the  same  an- 
cestry together  in  the  incubator,  and  separate  from  all  others 
(page  82). 

After  the  chicks  are  hatched  it  is  necessary  to  give  each 
individual  a  distinguishing  mark  which  will  be  a  reference  to 
the  records,  wherein  will  be  told  its  parentage.    This  necessi- 
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tates  methods  of  expeditiously  and  accurately  handling  chick 
leg  bands  (page  84). 

The  methods  and  appliances  which  have  been  devised  in 
connection  with  the  breeding  work  at  the  Maine  Station  bear 
upon  each  of  the  matters  enumerated  at  one  point  or  another 
The  remainder  of  the  bulletin  is  devoted  to  detailed  descrip- 
tions of  these  methods  and  devices. 

A  SYSTEM  OF  KEEPING  PEDIGREE  RECORDS. 

There  are  probably  as  many  systems  of  keeping  pedigree 
records  as  there  are  breeders  who  are  interested  in  such  rec- 
ords. Each  breeder's  particular  interests  or  needs  lead  to  the 
adaptation  of  records  to  meet  these  needs.  There  is  reason  to 
believe,  however,  that  not  a  few  breeders  keep  their  pedigree 
records  in  so  unsystematic  a  manner,  that  on  the  one  hand,  a 
great  deal  of  time  and  labor  is  lost  in  tracing  pedigrees  and 
in  entering  new,  and,  on  the  other  hand,  there  is  great  likeli- 
hood of  error  occurring  in  the  records  themselves  because  of 
the  unwieldy  character  of  the  method  by  which  they  are  kept. 
All  will  agree  that  the  thing  to  be  desired  in  such  a  system  of 
records  is  that  any  given  pedigree  or  step  in  a  pedigree  may  be 
looked  up  or  entered  with  the  least  possible  expenditure  of 
time  and  labor  and  the  greatest  possible  accuracy.  The  sys- 
tem of  record  keeping  in  use  in  the  breeding  work  here  is 
thought  to  realize  this  ideal  very  well.  It  has  been  tested  under 
conditions  calculated  to  put  any  record  system  under  the  sever- 
est kind  of  strain  and  has  stood  the  test  satisfactorily. 

Its  simplicity  is  its  great  recommendation. 

General  Points  Regarding  Pedigree  Records. 

For  keeping  the  pedigree  records  in  the  breeding  work  of 
the  Station  the  loose  leaf  system  has  been  adopted  as  best  for 
this  work.  All  records  are  kept  on  sheets  of  uniform  size 
(5x8  inches)  which  are  readily  removed  or  inserted  in  a 
patent  type  of  binder  which  is  used.  In  keeping  the  records, 
sheets  of  different  colors  are  used  for  different  specific  classes 
of  data.    For  example,  the  mating  sheets  (cf.,  p.  69  below). 
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are  printed  on  orange  paper;  incubator  records  on  pink  paper; 
autopsy  records  on  blue  paper,  and  so  on.  This  point  of  us- 
ing different  colored  sheets  for  different  parts  of  the  records 
is  a  valuable  aid  in  quickness  of  reference. 

It  will  be  noted  in  the  account  of  the  system  of  record 
keeping  which  follows  that  an  effort  is  made  at  every  possible 
point  to  make  the  numerical  features  of  the  records  run  in 
continuous  series.  Consequently  all  bands  are  bought  from 
the  manufacturer  stamped  consecutively  from  one  up  to  the 
number  desired. 

In  connection  with  the  matter  of  consecutive  numbers  it 
may  be  said  that  in  keeping  the  breeding  and  egg  records  in 
the  work  here,  an  automatic  numbering  machine  has  been  found 
to  be  an  extremely  valuable  mechanical  aid. 

The  Mating  Sheet. 

The  fundamental  starting  point  of  the  present  system  of 
records,  is  the  use  of  what  will  be  spoken  of  throughout  as 
"mating  number."  The  idea  is  this :  When  a  particular  hen 
and  cockerel  are  put  together  in  a  mating  pen  there  is  given  to 
the  mating  so  formed  an  arbitrary  number  called  the  mating 
number.  While  these  mating  numbers  are  perfectly  arbitrary 
they  are  taken  consecutively  for  reasons  of  convenience  re- 
ferred to  in  the  preceding  section.  The  mating  number  itself 
gives  no  statement  of  the  pedigree  but  it  forms  one  element 
of  an  index  wherewith  the  pedigree  can  be  very  quickly  and 
easily  looked  out.  At  the  time  when  the  mating  is  made  up 
and  the  mating  number  is  assigned,  there  is  prepared  a  mating 
sheet  so-called,  which  is  shown  in  Figure  lo  somewhat  re- 
duced. The  purpose  of  this  mating  sheet  is  to  show  in  one 
place  the  individuals  which  comprise  a  given  mating  and  all 
the  progeny  which  arise  from  that  mating.  The  mating  sheet 
might  with  equal  propriety  be  called  a  "family  sheet"  since  it 
would  include  in  a  human  pedigree  records  of  a  given  pair  of 
parents  and  all  their  children.  Similarly  the  mating  number 
might  be  called  the  "family  number."  It  corresponds  to  the 
family  name  in  a  human  family  for  a  single  generation.  It 
differs  from  a  family  name  in  that  it  is  not  transmitted  either 
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through  male  or  female  lines.  Instead  every  new  mating  re- 
ceives a  new  mating  number. 


PARENTAGE 


cT  No. 


9  No. 


DATE 


MATING  NO. 


PEN  NO. 


Chick 

"R  «  ri  H  Wr* 

Adult 

xj  a  11  u  11  u . 

Sex 

Hatched 

Hatch- 
Weight 

Hemarlcs 

NOTES  ON  MATING 


Fig.  10.    Facsimile  of  mating  sheet,  reduced. 


With  the  general  idea  of  the  purpose  of  mating  numbers 
in  mind  the  significance  of  the  arrangement  of  the  mating  sheet 
as  shown  in  Figure  lo  is  plain.  At  the  top  of  the  sheet  there  is 
placed  the  "Parentage ;"  that  is,  the  designating  band  numbers 
of  the  two  individuals  that  compose  the  mating  which  is  char- 
acterized in  the  records  by  the  mating  number  at  the  upper  right 
hand  corner  of  the  sheet.  For  convenience  an  arbitrary  rule  is 
made  to  put  the  band  number  of  the  male  bird  above  that  of  the 
female.  The  date  at  the  top  of  the  sheet  is  the  date  at  which 
the  mating  was  made;  that  is,  it  is  the  date  on  which  the  two 
mated  birds  were  put  together  in  the  mating  pen.  There  is 
also  placed  at  the  top  of  the  sheet  the  number  of  the  pen  in 
which  these  mated  birds  were  kept.  Below  the  horizontal 
double  line  on  the  mating  sheet  the  space  is  devoted  to  the 
progeny  which  arise  from  the  mating.  In  the  first  column  is 
put  the  chick  band  number  of  each  chick  hatching  from  this 
mating.    As  has  been  previously  pointed  out  the  arranging  the 
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bands  on  the  wire  makes  them  come  in  numerical  order.  The 
second  column  provides  space  for  the  insertion  of  the  adult 
band  numbers  for  such  of  the  chicks  coming  from  the  mating 
as  are  kept  over  as  adult  birds,  either  for  egg  record  tests  or, 
in  the  case  of  cockerels  for  breeding  purposes.  In  the  third 
column  is  recorded  the  sex  of  each  chick  as  soon  as  it  can  be 
determined.  In  the  fourth  column  is  placed  the  date  of  hatch- 
ing of  each  chick.  This  column  is  of  the  proper  width  to  take 
the  ordinary  band  dating  stamp. 

The  fifth  column  which  is  headed  "Matings"  on  the  sheet 
is  intended  to  contain  a  very  important  part  of  the  pedigree 
records.  In  this  column  are  inserted  the  mating  numbers  of 
those  matings  into  which  each  individual  may  in  its  adult  life 
enter.  Through  the  mating  numbers  in  this  column  the  con- 
nection is  made  between  the  parent  individuals  at  the  top  of 
the  page  and  all  their  grandchildren  and  progeny  farther  re- 
moved. An  example  will  illustrate  how  this  is  done :  Suppose 
that  an  individual  having  an  adult  band  number  244  has  the 
number  622  in  the  column  heading  "Matings."  This  will  sig- 
nify that  to  look  up  the  records  of  the  offspring  of  bird  No. 
244  one  must  turn  to  mating  number  622.  On  that  mating 
sheet  will  be  found  a  record  of  all  the  immediate  offspring  of 
this  bird  arising  from  the  particular  mating  622.  But  the  par- 
ents of  bird  244  are  given  on  the  sheet  where  244  itself  appears 
as  a  chick  and  as  an  adult.  Hence,  there  is  formed  a  direct 
connection  in  the  records  between  all  the  individuals  in  a  line 
of  descent.  All  ramifications  li  a  pedigree  may  be  followed 
with  ease,  and  very  quickly,  /he  mating  numbers  inserted  in 
the  column  headed  "Matings"  are  inclosed  in  brackets. 

In  the  last  column  headed  "Remarks"  are  put  brief  notes 
of  a  miscellaneous  character,  such  as  references  to  autopsy 
records  and  the  like. 

In  addition  to  the  mating  sheet  just  described  it  is  often 
desirable  to  make  out  also  for  each  mating  on  an  ordinary  hori- 
zontal ruled  sheet  of  the  same  size  punched  to  go  into  the  same 
note  books  a  general  account  of  the  mating  with  a  statement 
of  the  specific  purpose  for  which  this  mating  was  made.  This 
record  should  include  all  pertinent  data  regarding  the  mating. 
The  sheet  on  which  this  record  is  made  should  have  the  mat- 
ing number  placed  in  the  upper  right  hand  corner. 
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Descriptive  Catalog  of  Breeding  Stock. 

Certain  other  information  although  not  absohitely  neces- 
sary is  of  considerable  aid  in  looking  up  a  pedigree.  The  first 
sheet  should  contain  the  following  information. 

1.  The  mating  number  of  the  mating  from  which  the  bird 
to  which  the  sheet  pertains  originated. 

2.  All  mating  numbers  of  matings  into  which  this  bird  as 
an  adult  enters. 

3.  The  chick  band  number  of  the  bird. 

4.  A  description  of  the  bird.  This  will  vary  in  extent 
and  in  character  with  the  purpose  for  which  the  bird  is  used 
as  a  breeder. 

This  sheet  may  be  made  a  part  of  the  egg  record  as  these 
sheets  for  ease  in  handling  must  be  filed  in  this  way.  An  egg 
record  so  arranged  is  shown  in  Fig.  11  page  74  with  a  further 
description  of  its  use. 

Indices. 

Besides  the  two  kinds  of  record  sheets  already  described — 
the  mating  sheet  and  descriptive  catalog  sheets — there  is  neces- 
sary in  the  system  of  pedigree  records  here  described  only 
one  other  type  of  record.  It  is  necessary  for  the  most  con- 
venient operation  of  the  system  (though  not  for  its  complete- 
ness or  accuracy)  that  there  be  prepared  certain  indices.  The 
underlying  reason  which  makes  these  indices  necessary  is  that 
it  is  most  simple  and  convenient  to  find  any  desired  point  in  a 
set  of  figures  if  those  figures  are  arranged  in  consecutive  order. 
It  is  therefore  desirable,  or  indeed  necessary,  that  a  person 
approaching  these  pedigree  records  from  any  point — whether 
chick,  adult  bird  or  mating — should  find  the  numerical  desig- 
nations of  the  individuals  in  the  class  with  which  he  starts  ar- 
ranged in  consecutive  order,  with  proper  cross  references  to 
the  other  classes.  To  attain  this  result  it  is  necessary  to  have 
the  following  indices. 

I.  The  "mother-mating"  index.  On  this  index  which  oc- 
cupies a  single  foolscap  sheet  and  is  fastened  to  a  board  to  fa- 
cilitate handling  in  the  incubator  cellar,  the  band  numbers  of 
all  the  hens  in  the  breeding  pens  (potential  "mother"  hens) 
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are  arranged  in  columns  in  consecutive  order.  In  parallel  col- 
umns there  is  set  down  over  against  each  hen's  number  the 
number  of  the  mating  to  which  she  is  a  party.  This  index  is 
used  when  the  pedigreed  chickens  are  leg  banded  after  hatch- 
ing. Each  egg  from  the  breeding  pens  is  marked  when  gathered 
with  the  number  of  the  hen  which  laid  it.  When  the  eggs 
from  any  given  hen  are  set  in  the  incubator  the  tag  on  the  end 
of  the  pedigree  basket  (cf.,  p.  83)  is  marked  with  the  hen's 
(i.  e.,  the  mother's)  number.  After  hatching  when  a  basket 
containing  chickens  is  taken  from  the  incubator  for  the  band- 
ing this  mother's  number  is  looked  out  on  the  index  at  a  glance, 
and  the  corresponding  mating  number  tells  at  once  where  to 
open  the  book  containing  the  mating  sheets  in  order  to  enter 
the  band  numbers  of  the  chickens.  With  the  aid  of  this  index 
sheet  one  person  can  enter  chick  records  approximately  as 
fast  as  two  persons  can  band  the  chickens. 

2.  The  "chick-adult-mating"  index.  In  this  index  all 
chick  band  numbers  are  arranged  in  columns  in  consecutive 
order,  on  sheets  of  note  book  size  5"  by  8".  In  parallel  col- 
umns there  is  space  provided  in  which  to  set  over  against  each 
chick  band  number  (a)  the  adult  band  number  of  the  same  in- 
dividual and  (b)  the  mating  number  of  the  mating  from  which 
that  individual  originated.  The  need  for  this  index  is  as  fol- 
lows :  Suppose  one  picks  up  a  chick  on  the  range  with  a  par- 
ticular band  number  and  desires  to  know  its  pedigree.  The 
question  which  immediately  presents  itself  is :  "What  was  the 
mating  number  of  the  mating  from  which  this  chick  arose?"  It 
obviously  would  be  a  great  task  to  hunt  through  all  the  mating 
sheets  until  one  came  upon  this  chick  band  number.  But  if 
there  is  arranged  an  index  in  which  the  chick  band  numbers 
are  arranged  in  consecutive  order,  and  having  in  parallel  col- 
umns the  mating  number  of  the  mating  from  which  each  chick 
arose  it  will  clearly  be  possible  to  turn  very  quickly  to  the  mat- 
ing sheet  corresponding  to  any  individual  chick  number.  Hav- 
ing the  proper  mating  sheet  in  hand  it  is  the  simplest  of  mat- 
ters, as  has  been  shown  above,  to  trace  the  entire  pedigree.  The 
mating  numbers  in  this  index  are  most  conveniently  entered  at 
the  time  of  hatching.  The  adult  numbers  are  entered  when  the 
bands  are  changed.  It  will  be  seen  that,  with  these  indices 
and  the  mating  sheets  described  above,  from  whatever  stand- 
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point  one  approaches  the  records  with  the  desire  of  looking 
out  the  pedigree  of  any  bird  the  task  will  be  found  easy.  If 
one  starts  with  the  chick  to  look  up  the  pedigree  the  point  of 
departure  is  the  "chfck-adult-niating"  index.  This  index  refers 
to  the  proper  mating  sheet.  If  one  starts  from  an  adult  bird 
cither  the  "adult  mating"  index  or  the  de  criptive  catalog  refer., 
again  to  the  proper  mating  numljer.  The  mating  sheets  them- 
selves are  arranged  in  the  book  in  consecutive  order  so  tluit 
to  turn  to  a  given  mating  sheet  is  no  more  troukle  than  to  turn 
to  any  given  page  of  a  book. 

Supplementary  Records, 
the  egg  record. 

The  simplicity  and  broad  scope  of  this  pedigree  system 
enables  any  nmnber  of  special  records  to  be  hung  on  it,  with 
a  knowledge  that  the  record  of  any  individual  hen  may  be 
easily  found.  The  egg  record  sheet  is  perhaps  the  most  im- 
portant of  these  special  sheets,  both  because  of  its  practical 
appeal  and  because  it  is  in  truth  the  "adult  number"  index  as 
these  sheets  are  filed  according  to  this  adult  and  contain  the 
other  index  numbers  (chick,  breeders  and  mating). 

This  sheet  shown  in  Figure  ii  has  the  following  features 
at  the  top  of  the  page;  (i)  a  complete  record  of  the  house  and 
pen  in  which  the  bird  is  found;  (2)  the  age  and  variety  of  the 
bird;  (3)  the  bird's  chick  band  number  (see  p.  84);  (4)  the 
original  pullet  number;  (5)  the  bird's,  adult  number  at  the  right 
corner  of  the  page  by  which  the  sheets  are  arranged;  (6)  the 
mating  number  that  produced  this  bird.  The  middle  of  the 
sheet  is  taken  up  with  the  complete  year  record  for  the  egg  pro- 
duction of  these  birds  divided  conveniently  to  get  the  totals  of 
the  different  cycles.  The  bottom  of  the  page  contains  the  per- 
tinent data  as  to  the  bird  itself. 
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THE  HOUSE  EGG  RECORD. 


For  convenience  it  is  often  advisable  to  have  house  sheets 
for  recording  the  laying  record  for  the  birds  in  the  house  dur- 
ing that  week.  These  sheets  are  8^/2"  x  15%"  size  and  accom- 
modate 30  birds.  They  have  a  2"  margin  on  the  left  for  bind- 
ing. The  heading  and  arrangement  of  columns  on  one  of  these 
house  sheets  are  shown  in  facsimile  (reduced)  in  Fig.  12. 


House  No   Maink  Ar.RicuijTURAL  Experiment  Station 

Daily  E(ii;  Record 

Pen  No   _  ^ 

Tear  Letter 

Variety  

Week  Beginning 


D— Dead 

S— Sick 

B — Broody 

R — Returned 

O— Released 

M — Moult  Begun 

X — Broken  Egg 


Bird 
Num- 
ber 

Sun- 
day 

Mon- 
day 

Tues- 
day 

Wednes- 
day 

Thurs- 
day 

Fri- 
day 

Satur- 
day 

• 

Fig.  12.    Facsimile  of  weekly  house  egg  record  sheet.  Reduced. 


The  additional  columns  at  the  right  of  this  sheet  are  for 
inserting  notes.  At  the  bottom  of  the  sheet  lines  are  provided 
for  eggs  laid  on  the  floor,  and  for  daily  totals.  The  band  num- 
bers of  the  birds  are  put  in  on  these  sheets  with  a  hand  num- 
bering machine. 


76 


Maine  Agricultural  Experiment  Station.  1919. 


INCUBATOR  RECORDS. 


When  pedigreed  eggs  are  set  in  incubators  it  is  advisable 
that  a  record  regarding  the  eggs  put  in  should  be  kept.  These 
records  are  made  on  sheets  of  the  sort  shown  in  Figure  13. 


Incubator  No. 


Quadrant  N.i. 


In  Incubator 


Hatchad 


Tested 


Mother 

Eggs 
In 

Mat- 
ing 

Infer- 
tile 

Died 
Early 

Died 
Late 

Pipped 

Hatched 

Remarks 

1 

'1 

I 

Fig.  13.    Incubator  record  sheets.    In  facsimile,  reduced. 


At  the  top  of  these  incubator  records  are  placed  the  fol- 
lowing data :  The  number  of  the  incubator ;  the  date  on  which 
the  eggs  were  put  in ;  the  date  on  which  they  hatched,  and  the 
date  or  dates  when  they  were  tested.  Below  the  double  hori- 
zontal line  one  horizontal  line  is  given  to  the  eggs  from  each 
breeding  hen  whose  eggs  go  into  that  particular  incubator.  In 
the  first  column  is  recorded  the  mother's  band  number ;  in  the 
next  column  the  number  of  eggs  from  that  hen  which  go  into 
the  incubator.    In  the  next  two  columns  are  recorded  the  nuni- 
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ber  of  eggs  from  that  hen  which  prove  to  be  infertile  or,  being 
fertile,  produce  embryoes  which  die  before  hatching.  In  the 
next  column  is  given  the  number  of  chicks  which  hatch  from 
the  given  lot  of  eggs.  Finally,  in  the  column  headed  "Mating" 
is  recorded  the  mother's  mating  number.  It  will  be  seen  that 
this  at  once  connects  the  incubation  records  with  the  rest  of 
the  pedigree  record  system.  In  the  final  column  is  left  a  space 
for  notes  of  a  character  not  otherwise  provided  for  on  the 
sheet. 

It  will  of  course  be  apparent  that  the  incubator  records 
here  discussed  are  quite  distinct  from  those  which  have  to  do 
with  the  performance  of  the  incubator  in  regard  to  tempera- 
ture, humidity  and  the  like.  Such  records  are  not  peculiar  to 
pedigree  breeding  work  and  consequently  will  not  be  discussed 
in  this  paper. 

THE  MAINE  STATION  TRAP  NEST. 

The  first  essential  for  the  pedigree  system  (page  67)  is  a 
trap  nest  to  record  on  a  particular  egg  the  number  of  the 
mother  from  which  it  came.  The  trap  nest  used  throughout 
the  laying  house  at  this  Station  is  the  same  as  that  installed  in 
1908.  Experience  has  shown  this  nest  very  satisfactory.  As 
this  nest  has  been  described  in  the  bulletin  "Poultry  Manage- 
ment at  the  Maine  Station"  and  also  in  a  special  circular  it 
does  not  seem  worth  while  to  describe  it  here.  Should  the 
reader  not  have  either  of  these  bulletins  a  special  circular  giving 
a  complete  description  of  this  nest  may  be  had  on  request. 

EGG  DISTRIBUTING  AND  TURNING  TABLE. 

As  has  been  pointed  out  above  it  is  desirable  in  poultry 
breeding  work  to  have  some  arrangement  such  that  the  eggs 
laid  by  a  particular  bird  (a  bird  of  a  given  number)  may  be 
kept  together  pending  incubation,  and  at  the  same  time  be 
turned  from  day  to  day  without  too  great  an  expenditure  of 
labor.  To  attain  these  ends  an  egg  distributing  and  turning 
table  has  been  devised.    A  description  follows  of  the  table  in 
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use  at  the  Station.    It  is,  of  course,  possible  to  vary  the  dimen-  ■ 
sions  at  will  from  those  given  to  meet  special  needs  while  re- 
taining the  general  plan  of  the  table. 


Fig.  14.  Egg  distributing  and  turning  table. 
The  table  is  tipped  slightly  from  the  horizontal  point  to  give  a 
view  of  the  top.  Note  the  4  covers  on  the  upper  side  with  pin  locks ; 
the  heavy  base  portion,  and  the  light  braces  extending  the  length  of 
the  table  above  and  below.  The  covers  when  raised  are  fasetned  to 
these  longitudinal  braces  with  wire  hooks. 

It  will  be  seen  from  the  figures  that  the  essential  plan 
consists  merely  in  suspending  an  egg  distributing  tray  on  a 
pivotal  axis  so  that  it  may  be  turned  as  a  whole.  It  was  desir- 
able in  the  breeding  work  here  to  have  an  egg  distributing 
table  of  as  great  capacity  as  possible,  hence,  it  was  made  of 
large  size  and  the  egg  trays  were  made  double.  In  place  of 
having  the  whole  top  of  the  table  form  one  single  compartment 
it  was  deemed  desirable  on  account  of  the  large  size  of  the 
table  to  break  it  up  into  4  parts  each  having  a  separate  cover 
(cf.,  Figs.  14,  15  and  17).  Each  of  these  parts  is  of  approxi- 
mately the  same  depth  as  the  length  of  an  egg.  In  order  to 
make  compartments  within  the  trays  to  hold  the  eggs  from 
each  individual  breeding  hen  resort  was  had  to  the  device  of 
putting  the  ordinary  pasteboard  fillers  from  an  egg  shipping 
crate  into  the  trays.  These  fillers  were  joined  together  in 
sufficient  number  with  strong  glue.    Each  cross  row  of  com- 
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Fig.  15.  Same  view  of  the  table  as  in  Figure  2,  but  with  the  two 
covers  on  the  side  towards  the  observer  raised.  Note  the  compartments 
for  the  eggs  (each  vertical  column  of  compartments — 11  compartments 
HI  a  colunm — receives  the  eggs  from  one  hen  whose  band  number  is 
placed  on  the  edge  of  the  table  at  the  end  of  the  colurtin)  ;  the  lining 
of  the  covers;  the  small  iron  uprights  which  project  through  the  covers 
when  they  are  closed,  and  receive  the  locking  pins. 

partments  formed  by  these  fillers  may  then  he  devoted  to  the 
eggs  from  a  single  bird  and  the  number  of  that  bird  placed  at 
the  end  of  the  row  (cf.,  Fig.  15).  In  order  to  prevent  the 
eggs  from  being  broken  when  the  table  top  was  turned  the 
trays  were  lined  below  and  their  covers  above  with  extra  thick- 
deadening  felt.  This  felt  may  be  obtained  from  any  dealer  in 
builders'  supplies.  In  the  table  in  use  here  each  side  is  divided 
into  4  trays.  The  dimensions  of  these  4  trays  are  such  that 
each  will  hold  eggs  from  25  breeding  hens.  Consequently,  the 
whole  of  the  top  of  the  table  contains  eggs  from  100  hens. 
The  width  of  the  table  is  such  that  there  are  11  compartments 
for  each  hen  so  that  11  eggs  from  that  hen  may  be  stored  be- 
fore incubation. 

As  has  been  said  the  table  top  is  made  double.  That  is, 
the  construction  is  the  same  as  if  two  egg  distributing  trays 
such  as  those  just  described  were  placed  back  to  back  and  fas- 
tened together.  Thus,  for  example,  in  Figure  15  the  table  is 
shown  with  two  of  the  trays  on  one  side  (say  "side  i")  open. 
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With  the  table  in  this  position  the  covers  of  the  trays  of  the 
other  side  ("side  11")  form  in  effect  the  bottoms  of  those  trays. 
By  making  the  distributing  trays  in  this  way  the  capacity  of 
the  table  is  doubled. 


Fig.  16.  End  view  of  table.  Note  heavy  construction  of  base ; 
central  point  on  which  the  whole  egg  containing  portion  of  the  table 
turns. 


It  naturally  results  that  so  large  a  table  top  when  full  of 
eggs  is  very  heavy.  Consequently  it  is  necessary  that  the  con- 
struction of  the  base  on  which  this  top  rests  and  turns  should 
be  substantial.  In  the  case  of  the  machine  here  in  use  the  base 
is  constructed  of  2  x  4  timbers  thoroughly  braced  as  shown  in 
the  figures  and  held  together  by  bolts  and  draw  plates.  The 
heavy  construction  of  the  base  is  apparent  from  the  figures. 
The  axle  or  pivot  at  each  end  of  the  table  top  on  which  it  ac- 
tually turns  is  a  short  piece  of  i"  iron  pipe  set  in  a  broad 
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flange  which  is  fastened  to  the  center  of  the  end  of  the  table 
with  screws.  The  pipe  sets  in  a  deep  rounded  slot  in  the  up- 
right of  the  base  (cf.,  Fig.  i6). 


Fig.  17.  Showing  the  table  locked  in  the  vertical  position  90°  (ap- 
proximately)  from  that  shown  in  Figure  14. 

It  will  be  noted  from  the  figures  that  there  are  light  longi- 
tudinal braces  on  either  side  of  the  egg  distributing  portions 
of  the  table.  These  braces  serve  two  purposes :  One,  to  fur- 
nish a  support  for  the  covers  when  they  are  lifted ;  the  other 
to  brace  the  upright  pieces  at  the  ends  of  the  machine  placed 
at  right  angles  to  the  table  top  proper.  At  one  end  of  the  table 
these  upright  pieces  and  the  boards  forming  the  ends  of  the 
trays  each  have  a  1-2"  hole  bored  through  them.  When  in 
the  proper  position  these  holes  receive  a  locking  pin  working 
in  the  base  frame  at  the  same  end  of  the  table. 

The  manner  in  which  the  machine  is  used  is  as  follows : 
The  eggs  when  brought  from  the  breeding  pens  are  sorted  into 
the  machine  according  to  the  numbers  of  the  hens  at  the  ends 
of  the  columns  of  compartments  in  the  machine.  These  hen 
numbers  are  arranged  on  the  trays  to  correspond  with  the 
order  of  the  breeding  pens  in  the  poultry  houses.  After  the 
eggs  from  the  hens  belonging  on  one  side  of  the  machine  have 
teen  distributed  the  covers  of  that  side  are  closed  down  and 
locked  with  the  pin  locks  shown  in  the  figures  and  the  whole 
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table  top  is  turned  on  its  longitudinal  axis  until  the  other  side 
is  brought  uppermost.  .  Then  the  eggs  are  sorted  into  that 
side.  Usually  at  one  other  time  during  the  day  the  whole  table 
top  is  given  either  a  half  turn  or  a  quarter  turn  from  its  pre- 
vious position  and  locked  in  place.  The  appearance  of  the 
machine  when  it  is  given  a  quarter  turn  from  its  usual  posi- 
tion is  shown  in  Figure  17. 

It  will  be  seen  that  this  table  meets  the  requirements  stated 
at  the  beginning.  It  enables  one  to  distribute  the  eggs  with 
ease  and  at  the  same  time  to  turn  all  the  eggs  waiting  incuba- 
tion at  one  operation  instead  of  having  to  handle  each  of  them 
separately.  The  table  has  been  found  to  be  very  satisfactory 
in  actual  practice.  The  dimensions  fo  the  table  in  use  here 
are  given  in  the  following  table. 

Table  of  Measurements  of  Egg  Distributing  Table. 


Length  of  egg  containing  portion  8  ft.    1  inch 

Breadth  of  egg  containing  portion  3  "    9%  " 

Height  of  ^  table  top  above  floor  3  "    2  " 

Thickness  of  whole  egg  containing  portion  7%  " 

Depth  of  each  tray  (inside)  2^  " 

Length  of  covers  3  "  11J4  " 

Breadth   of   covers  1  "  lOj/^  " 

Capacity  2200  eggs  and  200  "mother"  hens 


PEDIGREE  INCUBATOR  BASKETS. 

It  is  necessary  in  pedigree  poiiltry  breeding  work  that  the 
eggs  from,  a  given  hen  should  be  kept  together,  at  least  during 
the  last  days  of  incubation,  and  in  such  way  that  the  chickens 
which  hatch  from  these  eggs  cannot  be  separated  and  mixed 
with  others  after  hatching.  No  method  has  proven  so  satis- 
factory in  the  pedigree  work  of  this  Station  as  the  home-made 
wire  basket  illustrated  in  Fig.  18. 

These  baskets  are  made  of  mesh  galvanized  wire  and 
have  the  following  dimensions:  Length  7%";  breadth  S/^"> 
depth  2%".  This  size  makes  it  possible  to  put  twelve  of  the 
baskets  in  the  360  egg  size  of  either  the  Cyphers  or  Prairie 
state  incubators.  Furthei^more  the  size  of  the  baskets  is  so 
calculated  that  a  tray  may  be  drawn  out  and  put  back  into  the 
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machine  without  having  the  baskets  hit  the  thermostat.  Around 
the  top  of  the  basket  is  put  a  strip  of  galvanized  iron  folded 
down  over  the  edge  as  shown  in  the  figure.  This  galvanized 
strip  is  soldered  at  the  corners.  The  purpose  of  this  strip, 
which  is  an  important  feature,  is  to  give  the  whole  basket 
stiffness  and  maintain  its  shape  under  the  rough  handling  which 
such  baskets  mu.-t  receive  when  used  in  breeding  operations  on 
a  large  scale. 

One  of  these  home-made  baskets  of  the  dimensions  given 
will  hold  9  eggs  without  undue  crowding.  When  it  is  desir- 
able, as  is  often  the  case  in  hybridizing  work,  to  incubate  a 
smaller  number  of  eggs  from  a  given  female  than  9,  it  is  con- 
venient to  subdivide  the  baskets.  This  is  done  by  the  inser- 
tion of  a  removable  wire  partition  such  as  i>  shown  in  the  right 
hand  basket  in  the  figure.  This  partition  is  cut  the  right  size 
to  fit  easily  into  the  basket  and  is  held  in  place  by  3  twisted 
wires ;  one  on  each  side  and  one  on  the  bottom. 


Fig.  18.    Pedigree  Incubator  Baskets. 


There  is  attached  to  each  basket,  or,  in  the  case  of  the 
subdivided  baskets  to  each  end,  a  wired  tag  on  which  is  placed 
the  band  number  of  the  hen  whose  eggs  go  into  the  basket. 
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At  the  time  when  the  eggs  are  turned  for  the  last  time 
hefore  hatching  they  are  sorted  into  these  baskets,  the  baskets 
"having  been  previously  tagged  with  the  number  of  the  hen 
who  laid  the  eggs.  These  baskets  are  then  covered  and  the 
covers  (Fig.  i8)  either  wired  on  to  the  basket  proper  or  the 
■covers  held  in  place  by  No.  73  rubber  bands. 

BANDING  THE  CHICKS. 

On  the  22nd  day  these  baskets  containing  the  chicks  are 
removed  from  the  incubator  and  the  chicks  are  banded  with 
their  distinguishing  number.  The  bands  which  have  been  found 
very  satisfactory  for  this  purpose  are  the  No.  2  double  clinch 
pigeon  bands,  manufactured  by  the  Keyes,  Davis  Company  of 
Battle  Creek,  Michigan. 


These  bands  are  handled  in  the  following  way.  As  re- 
ceived the  bands  are  numbered  from  i  to  say  1000  (the  end 
number  of  the  order).  Here  at  the  Station  the  clinch  prongs 
are  bent  down  by  a  pair  of  small  pliers.  The  bands,  arranged 
in  numerical  order,  are  then  bent  with  numbers  outside,  around 
a  3-16  inch  wire  using  the  pliers  to  draw  them  up  tight  as 
shown  in  Figure  ig.  This  procedure  has  many  advantages; 
(i)  the  numerical  arrangement  greatly  facilitates  the  construc- 
tion and  use  of  the  "chick-adult-mating"  index  (p.  71),  (2) 
the  bending  of  the  band  around  the  wire  lends  speed  to  the 
■operation  of  putting  the  band  on  the  chick's  leg  as  the  circle 
given  the  band  by  the  wire  causes  it  to  fit  the  chickens  ac- 
curately. 

The  operation  of  banding  is  very  simple.  The  band  is 
opened,  slipped  off  the  wire  and  its  number  checked.  The  chick 
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is  picked  up  witli  one  hand ;  the  band  put  on  the  leg  and 
pinched  shut  (see  Fig.  20). 


When  the  chickens  are  two  to  three  weeks  old  the  band  is 
changed  to  the  wing  where  it  remains  permanently  through  the 
life  of  the  chicken.  The  transfer  is  easily  accomplished.  The 
chicken  is  picked  up  and  the  band  removed  from  the  leg.  The 
clincher  points  are  bent  up  and  the  band  is  ready.  The  wing 
is  then  spread  slightly  to  expose  the  thin  membrane  between 
the  body  and  the  inner  bone  of  the  wing.  With  a  sharp  knife 
a  small  slit  is  made  in  this  membrane  about  34"  from  its  edges. 
The  band  is  inserted,  number  up,  in  this  slit  and  bent  outward 
in  the  form  of  a  circle  inclosing  this  tissue.  The  outer  clincher 
is  slipped  through  the  slot  in  the  other  end  of  the  band.  With 
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the  pliers  this  clincher  is  turned  backward  on  the  band  and 
the  inner  clincher  is  brought  down  on  it,  thus  completing  the 
process.  A  chicken  showing  the  band  changed  to  the  wing  is 
seen  in  Fig.  21.  In  Fig.  22  is  shown  an  adult  hen  with  her 
chick  band  in  the  wing. 


If  many  pullets  are  to  be  kept  it  is  often  advisable  to  have 
an  adult  band  as  well  as  the  chick  band.  For  our  purposes 
these  bands  are  placed  on  both  legs  of  the  bird  as  seen  in  Fig. 
22.  These  pullet  bands  for  each  year  are  lettered  with  a  dis- 
tingushing  letter  for  that  year  and  are  numerically  consecu- 
tive from  one  up.  This  means,  of  course,  that  a  bird's  adult 
band  number  will  not  be  the  same  as  its  chick  band  nimiber 
except  by  the  rarest  coincidence. 


Pedigree  Poultry  Breeding. 
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The  four  figures  reproduced  above  trace  the  banding  process  from 
the  time  of  the  arrival  of  the  bands  here  at  the  Station  to  the  adult 
hen.  Figure  19  shows  the  3-16"  wire  above  and  below  the  bands  ar- 
ranged in  numerical  order  on  this  wire.  The  bands  are  put  on  this 
wire  number  out.  In  Figure  20  the  just  hatched  chick  has  the  band  on 
the  right  leg.  It  stays  here  until  the  chick  is  two  to  three  weeks  old 
when  it  is  transferred  to  .the  membrane  of  the  wing  as  in  Figure  21. 
Here  it  remains  for  the  life  of  the  chick  as  shown  in  Figure  22.  For 
convenience  in  recording  and  handling  the  laying  hens,  they  are  given 
another  number  the  adult  number,  shown  on  each  of  the  two  bands  of 
the  hen  in  Figure  18. 

Advantages  of  the  Mating  Number  System  of  Pedigree 

Records. 

The  important  advantages  of  this  system  of  mating  num- 
ber over  any  other  record  not  involving  them  are  the  same 
today  that  they  v^ere  in  1908  when  the  first  edition  of  this  bul- 
letin was  made. 

I.  The  parents  and  all  offspring  related  to  any  given  mat- 
ing are  all  brought  together  in  the  record  books.  Brothers  and 
.sisters  appear  on  the  same  sheet  and  with  their  parents. 
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2.  Starting  at  any  point  it  is  equally  easy  to  go  forward 
or  backward  on  a  pedigree  or  to  go  into  collateral  branches. 
This  facility  depends  on  two  fundamental  facts ;  viz.,  (a)  that 
the  individual  mating  is  the  natural  unit  in  breeding  operations, 
and  (b)  that  on  the  same  sheet  on  which  the  record  of  any 
individual  appears  there  appears  also  the  number  of  the  mating 
from  which  this  individual  originated  on  the  one  hand,  and 
the  numbers  of  the  matings  in  which  it  takes  part  on  the  other 
hand.  In  other  words,  whether  on  mating  sheet  or  in  the  des- 
criptive catalog,  the  connection  of  the  individual  both  with 
what  is  behind  and  what  is  beyond  in  the  pedigree  is  always 
maintained. 

3.  Owing  to  the  fact  that  designating  numbers  of  indi- 
viduals do  not  in  this  system  attempt  to  carry  the  pedigree  with- 
in themselves,  there  is  no  tendency  for  these  numbers  to  be- 
come complex.  Complexity  in  designating  numerals,  and  ac- 
curacy in  entering  and  extracting  pedigree  records  are  very 
difficult  things  to  have  in  common. 

4.  The  system  of  pedigree  records  described  is  in  eifec 
a  double  entry  one.  This  feature  makes  for  accuracy  becaus 
it  makes  it  possible  to  detect  errors  which  may  get  into  th 
records. 

5.  The  system  is  a  very  elastic  one.  By  making  ver 
slight  changes  in  matters  of  detail  it  can  be  adapted  to  keepin 
pedigree  records  in  any  kind  of  breeding  work  with  eithe 
plants  or  animals,  or  as  has  been  pointed  out  by  Galton  (loc 
cit.)  to  keeping  human  family  records. 

6.  Most  important  of  all  is  the  simplicity  of  the  system 
It  is  so  simple  and  straightforward  that  once  its  essential  fea 
tures  are  grasped  it  is  only  by  gross  carelessness  that  an  erro 
in  the  records  can  be  made. 
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